Introduction
Chlamydia trachomatis is an obligate, intracellular parasite causing trachoma, paratrachoma, lymphogranuloma venereum, and genitourinary infections in humans (Grayston and Wang, 1975; Schachter et al., 1976) . C. trachomatis is recognised as common in the genital tract of women attending clinics for venereal diseases as well as of the sexual partners of men with nongonococcal urethritis (NGU) (Richmond and Sparling, 1976; Schachter et al., 1976; Alani et al., 1977; Rees et al., 1977) .
Cervicitis and pelvic inflammatory disease in women may be aetiologically related to Chlamydia (Schachter et al., 1967; Eschenbach et al., 1975; Schachter et al., 1975a; Mardh et al., 1977; Rees et al., 1977) . Because it may possibly be associated with cervical malignancy (Alexander, 1973; Schachter et al., 1975b) , this agent has also attracted attention as an important infective agent. Although chlamydial infections are not yet proved causes of cervical disease (Richmond and Sparling, 1976) , it has been suggested that Chlamydia may make specific morphological alterations to cervical epithelial cells (Naib, 1970; Dunlop et al., 1976) . Women with genital chlamydial infection often show a serologically detectable immunological response towards antigens of the organism Caul, 1975, 1977) .
The aims of the present work were to study prospectively the incidence and nature of genital chlamydial infection in a sample population from a general gynaecological outpatient clinic and to evaluate the diagnostic value of the methods applied in the gynaecological routine.
Material and methods

PATIENTS
The sample population consisted of 160 patients of fertile age attending the gynaecological and obstetric outpatient clinics at Helsinki University Central Hospital in September and October 1976.
The patients did not have acute symptoms but were either being examined for gynaecological disease or were under observation for hormonal, fertility, or similar problems. Postmenopausal patients and those being treated with antibiotics or sulphonamides were excluded. The mean age of the patients was 29-5 years (range 17-49). Thirty-nine patients were fitted with intrauterine devices, 22 were taking oral contraceptives, and 81 used other methods or none at all, and 18 were pregnant. into two SP transport media (Dunlop et al., 1972) . Isolation attempts were done conventionally in irradiated McCoy cells (Darougar et al., 1971 (Saikku and Paavonen, 1978) .
CYTOLOGICAL AND HISTOLOGICAL TECHNIQUES
The cytological smears obtained from the posterior vaginal fornix, the ectocervix, and the endocervix were stained according to Papanicolaou's original method. Histological samples from Chlamydiapositive patients were obtained at colposcopy, fixed in formalin, and stained with van Giesonhaematoxylin or haematoxylin-eosin using routine methods.
Colposcopy was performed with a Zeiss-Oberkochen colposcope using magnification x 40. Colposcopic classification of three grades was used as described in detail elsewhere (Timonen and Meyer, 1967) .
VIROLOGICAL TEST AND ISOLATION OF OTHER MICRO-ORGANISMS
Herpes genitalis was diagnosed from virus isolation specimens obtained from the cervix (Leinikki and Salo, 1973) , or from characteristic alterations observed at the routine examination of the cytological smears, or from both (Naib et al., 1966; Vesterinen et al., 1977) .
Genital condyloma accuminatum was diagnosed both clinically and cytologically (Purola and Savia, 1977) . Cultivation of Neisseria gonorrhoeae, Trichomonas vaginalis, and yeast, as well as urine analysis for bacterial infection, was made by conventional methods (Lennette et al., 1974 (Schachter et al., 1976) . A higher incidence has been found in sexually more promiscuous groups, such as patients attending venereal disease clinics and contacts of men with NGU (Hobson et al., 1974; Nayyar et al., 1976; Richmond and Sparling, 1976; Alani et al., 1977; Rees et al., 1977) .
The clinical picture of overt genital chlamydial infection was frequently non-specific cervicitis and cervical erosion. Similarly, Schachter et al. (1975a Schachter et al. ( , 1976 have shown genital chlamydial infection to be associated with cervicitis and cervical erosion but not with vaginitis alone. Schachter et al. (1976) found an isolation rate of 34-7 % among 170 women (Hobson et al., 1974) . We found only 16 % of the patients with cervical infection harboured Chlamydia, which may be because our patients were attending a gynaecological clinic rather than a clinic for the treatment of genital infections. Ocular and urethral symptoms were significantly more common in patients with overt chlamydial infection (excretion from the cervix) than in Chlamydia-negative patients. Other micro-organisms examined in our study could not explain these symptoms, since yeast, condyloma accuminatum, and N. gonorrhoeae were not detected concomitantly with Chlamydia, and herpes genitalis and T. vaginalis were detected in only one case together with Chlamydia.
Much attention has recently been paid to cytology as a rapid method for diagnosing viral infections. The cytological diagnosis of herpes genitalis has been established (Naib et al., 1966; Vesterinen et al., 1977) . Cytomegalovirus (Vesterinen et al., 1975) and adenovirus (Vesterinen et al., 1978) can also cause specific alterations in human cervical epithelial cells in vitro. Specific cytopathic alterations induced by Chlamydia in human cervical epithelium in clinical cases have been presented (Swanson et al., 1975) . In the present work special attention was paid to such alterations in cervicovaginal smear preparations and histological samples, but none was found. A non-specific inflammatory picture dominated in Chlamydia-positive cases indicating that cytomorphological methods are unrewarding in the diagnosis of genital chlamydial infections. Nonspecific inflammatory changes have been regularly found in the cervical smears of female contacts of men with NGU (Simmons and Vosmik, 1974) . Naib has recognised typical clusters of intracytoplasmic inclusions in epithelial parabasal cells in addition to an abundance of leucocytes and histiocytes in cervicovaginal smears of mothers of newborn infants with suspected chlamydial infection (Naib, 1970) . However, no patient in the third trimester of pregnancy was included in our study.
Determining chlamydial group-specific antibodies by the CF test only is unrewarding in genital tract infections which tend to limit themselves to the epithelium (Grayston and Wang, 1975; Richmond and Caul, 1975 (Oriel et al., 1975) . Reactive sera occurred to 85% of the Chlamydia-positive patients and in 53 % of the Chlamydia-negative patients. However, only 19% of the Chlamydia-negative patients were seropositive at IF test titre > 1:64 as compared with 62 % of the Chlamydia-positive patients. Similarly, Richmond and Caul (1975, 1977) , using another single-antigen IF test, noted reactive sera in 88 % of culturepositive and in 49 % of culture-negative women attending a venereal disease clinic.
It was noteworthy that the seropositivity rate was high among Chlamydia-negative patients with signs of cervicovaginal infection (Table 2 ). This may be attributed to a past chlamydial infection or to the insensitivity of current isolation methods for C. trachomatis. Perhaps the serum antibodies even at high titres are not diagnostic for an active infection, since such antibody titres are also seen in isolation-negative patients (Table 1) . More knowledge about the kinetics and duration of the serological response to chlamydial infection is needed.
Non-specific genital infection in women seems to be a major epidemiological problem as a reservoir of Chlamydia, particularly because of the difficulty in identifying chronic and latent infections.
Our study gives further evidence of the pathogenicity of C. trachomatis in the female genital tract. The non-specific clinical and cytomorphological picture of this infection requires that reliable isolation facilities are generally available in gynaecological practice. 
